Aspergillus niger is a major cause of black moulds, stem and root rots of several plant species. These diseases are mainly controlled by using agrichemicals. However, these chemicals have adverse effects on environment. To avoid the use of synthetic toxic chemicals, researchers are focusing on plant derived natural products which can inhibit the growth of these pathogens. The present study is based on evaluating different solvent fractions of stem bark of Ficus religiosa L. for antifungal activity against A. niger at 0.25, 0.5, 1 and 2 mg/mL concentrations using agar dilution method. Antioxidant potential of the extracts was also determined by DPPH radical scavenging assay. The plant showed significant antifungal activity with highest activity observed for the n-butanol fraction showing 66 to 77.5% inhibition of fungal growth at the tested concentrations. Least active was the ethyl acetate fraction with % inhibition ranging from 47.5% to 62.5% at the tested concentrations. The extracts also showed significant antioxidant activity with highest activity of 91.71% observed for dichloromethane fraction. Phytochemical analysis indicated the presence of glycosides, alkaloids, saponins, tannins, flavonoids, triterpenes, sterols and phenols in the extracts. The study concluded that the stem bark of F. religiosa can be a good source of antifungal compounds with antioxidant activity.
Introduction
Fungi are found all over the world, attacking plants and causing diseases [1] . Fungi have been the cause of many famine and economic losses due to the diseases they cause and are reported in the history of many countries [2, 3] . The number of fatalities due to fungal diseases is often vast, because in addition to its effect on field and yield, losses to storage products are also considered [4] . Beside this, it may cause carcinogenicity, reproductive disorders, genotoxicity, nephrotoxicity, terratogenicity, hepatotoxicity, and immunosuppression [5, 6] .
Aspergillus
spp., Alternaria spp., Fusarium spp., and Penicillium spp. are the most common postharvest and storage fungi of fruits [7] . In developing countries there are unfit storage facilities, inappropriate packaging and transportation which make the post-harvest product quite difficult to handle or market. Low temperature and high humidity are required to store and transport fresh products as low temperature lowers down the microbiological, biochemical and physiological activities which help to maintain the quality [8] . A large portion of agriculture produce in the world over becomes unfit for consumption by man due to contamination of grains by mycotoxins produced by various fungal pathogens especially species of Aspergillus. Approximately 25% of the cereals all over the world are known to contain mycotoxins and there are almost 300 fungal metabolites that are known to be toxic to animals and human beings [9] . Approximately 400 distinct mycotoxins have been discovered. 
Extraction and fractionation
The stem bark was grounded to give fine powder. The powdered material was weighed and extracted in methanol at room temperature. The solvent was filtered and recovered in rotary evaporator at 35⁰C to obtain crude methanol extract. The crude extract was dissolved in distilled water and subjected to liquid-liquid partitioning for initial separation of compounds based on their relative solubility in solvents of different polarities. For this purpose the crude extract suspended in distilled water was sequentially partitioned using n-hexane, dichloromethane, ethyl acetate and nbutanol. All the fractions were concentrated in rotary evaporator and were stored at a temperature of 4⁰C till further use. 
Phytochemical analysis
Qualitative phytochemical analysis of the extracts was carried out for the determination of preliminary phytoconstituents present in the plant extract using standard methods 
Test for sterols
In 5 mL extract solution, 2 mL of CHCl3 was added. To the mixture formed added 3 mL of conc. H2SO4 carefully along the side of wall of test tube forming a layer.
Formation of fused reddish brown coloration indicated the presence of terpenoids. Tests for quinones Conc. HCl was added in 1 mL of plant extract. Formation of yellow precipitates confirmed the presence of quinones.
Tests for anthraquinones
To each plant extract was added the solution of NaOH. Appearance of violet or pink color in base layer confirmed the presence of anthraquinones. Determination of total phenolic content For estimation of total phenols20 µl of each sample were mixed with 158 µl of deionized water and 100 µl of FC reagent and incubated for 10 min at room temperature. After incubation 300 µl of Na2CO3 solution (25% w/v) was added to the mixture and was again incubated at 40 C for 30 minutes and finally cooled to room temperature. Absorbance was measured at 765 nm against the methanol used as blank [29] . A calibration curve of the standard gallic acid was constructed under similar conditions ( Figure 1 ) and TPC, measured as mg gallic acid equivalent (GAE)/g dry extract (dE), was calculated using the equation: y = 0.086x + 0.0065 R 2 = 0.842 Where y is the absorbance and x is the concentration of gallic acid. . To 250 µl of the plant sample were added 400 µl de-ionized water and 90 µl of NaNO2 solution (5%) and incubated for 6 min at room temperature. 180 µl of AlCl3 (10%) was added to the above mixture and incubated again for 5 min at room temperature. Finally 600 µl of 1 M NaOH solution was added to the mixture and diluted to 3 ml with de-ionized water.
Absorbance was measured with a spectrophotometer at 510 nm using methanol as blank. For calculation of flavonoid content, calibration curve of quercetin as standard was prepared under similar conditions (Figure 2 ). Total flavonoid content was expressed as mg quercetin equivalent (QE)/ g dry weight (dw). y = 0.9547x + 0.4935, R 2 = 0.968 Where y = absorbance and x = concentration of quercetin 
Preparation of sample solutions
Stock solution (30 mg/mL) of each fraction was prepared by dissolving 300 mg of each fraction in 10 mL of distilled water. Working concentrations of each sample at 0.25, 0.5, 1 and 2 mg/mL of malt extract were prepared by using the following formula: C1VI=C2V2 Where C1= concentration of stock solution V1= volume of stock solution C2= working concentration of tested sample V2= total volume required of test sample Antifungal screening assay Malt extract (ME) was prepared by adding 20 g ME in 1000 mL of distilled water and autoclaved at 121⁰C for 30 minutes in four conical flasks of 250 mL and cooled at room temperature. Teramycitin capsule at 50 mg/100 mL of the medium was added to avoid bacterial contamination. Four concentrations viz. 0.25, 0.5, 1 and 2 mg/60mL were prepared by adding 0.5, 1, 2 and 4 mL of stock solution in 59.5, 59, 58 and 56 mL prepared broth respectively, to make the total volume of the medium up to 60 mL. The 60 mL of each treatment was divided into three equal portions in 250 mL conical flasks to serve as replicates. Mycelial discs (5 mm) were prepared from 5-7 days old culture of A. niger using a presterilized cork borer and were placed in each experimental flask. The flasks were incubated for 7 days at 25⁰C. After 7 days the fungal biomass from each flask was obtained by filtration of malt extract through pre-weighted Whatmann No.1 filter paper and dried up to stable weight in an electric oven and weighed. Fungal growth inhibition (%) was calculated by applying the formula:
Growth inhibition (%) = Growth in control -Growth in treatment × 100
Growth in control Medium containing malt extract, antibiotic and fungal disc without plant extract were used as positive control while DMSO replacing plant extract served as negative control. No antifungal activity was shown by negative control.
All the experiments were performed in triplicates and results were expressed as mean ± SE. The data was statistically analyzed by applying ANOVA followed by Duncan's Multiple Range Test at significance level of P = 0.05 using co-stat software.
Results and discussion

Phytochemical analysis
The qualitative analysis of crude methanol extract indicated the presence of glycosides, alkaloids, flavonoids, phenolics, phytosterols, saponins, tannins, triterpenes, terpenoids, xanthoproteins, while anthraquinones, Coumarins and quinones were absent. Quantitative phytochemical analysis All the fractions were analyzed to quantify the total phenolic, total flavonoid and total tannin contents. The highest content of phenolics, flavonoids and tannins was determined for the ethyl acetate fraction (0.9 mg GAE/g dE, 0.47 mg QE/g dE and 2.54 mg GAE/g dE respectively) while least was in dichloromethane fraction (0.04 mg GAE/g dE, 0.03 mg QE/g dE and 0.23 mg GAE/g dE respectively) (Figure 3 ).These secondary metabolites have a major role in antifungal activity of plant extracts. Research has indicated that phenolic compounds synthesized in uninfected, healthy plant tissues, can act as antifungal compounds. These may include phenolic acids, simple phenols, flavanols and alkaloids [34] . Flavonoids are particularly strong agents against microbes, oxidative stress, allergies, cancer and inflammation 
Antioxidant assay
The extracts showed significant antioxidant activity for all the fractions at all the tested concentrations. The inhibitory effect of the extracts ranged between 70.43-82.5% for nbutanol and ethyl acetate fraction respectively at the lowest tested concentration of 0.125 mg/mL. At highest concentration of 4 mg/mL maximum radical scavenging activity observed was 91.71% for dichloromethane fraction and minimum for n-butanol fraction with 86% inhibition (Figure 4) A decrease in fungal biomass as compared to control was observed in the presence of all the plant extracts indicating growth inhibition potential of the plant material. The inhibitory effect was dose dependent. Highest antifungal activity in terms of decrease in fungal biomass was observed in n-butanol extract with % inhibition in fungal growth ranging from 66% to 77.5% at 0.125 and 2 mg/mL respectively while least effective was the ethyl acetate fraction with fungal biomass reduction of 47.5% and 62.5% at the same concentrations ( Figure 5  and 6 (30, 40 and 100 mg/mL). In the present study the crude methanol extract was fractionated into different fractions using solvents of different polarities and the resultant fractions gave significant results reducing fungal growth at very low concentrations (0.125, 0.25, 0.5, 1 and 2 mg/mL) due to partitioning of targeted compounds in different solvents according to their polarity. The observed antifungal activity may be due to the presence of secondary metabolites including phenolics, flavonoids and tannins in the bark material which have previously been reported to possess antifungal activity [42-44]. The results clearly indicated that the bark material of the tested plant can be used as a source for plant based natural antifungal compounds active against A. niger which is a major issue in our agriculture sector affecting a large portion of agriculture produce due to poor storage conditions. 
